Record Display Form 



http://westbrs:8002^gatexxe? 



WEST 



□ 



Generate Collection 



LI: Entry 1 of 1 



File: DWPI 



Jun25, 1996 



DERWENT-ACC-NO: 1996-352499 
DERWENT-WEEK: 199635 

COPYRIGHT 2002 DERWENT INFORMATION LTD 

TITLE: Film thickness setting up method for electromagnetic field coupling type thin film stacked transmission line - sets up 
him thickness of each conductive layer accepting topmost one to be lesser than outer skin depth when transmission line 
conducts signal line in normal use frequency range 

PATENT-ASSIGNEE: MURATA MFG CO LTD (MURA) 



PRIORITY-DATA: 1994JP-03 10900 (December 14, 1994) 

LANGUAGE 



PATENT-FAMILY: 
PUB-NO 
JP 08167804 A 



PUB-DATE 
June 25, 1996 



PAGES 
042 



APPLICATION-DATA: 

PUB-NO APPL-DATE 

JP08167804A December 14, 1994 



APPL-NO 
1994 JP-03 10900 



MAIN-IPC 
H01P003/18 



DESCRIPTOR 



INT-CL (IPC): HOI P 1/20; H01 P 1/203; H01 P 1/208; H01 P 3/08; H01 P 3/18; H01 P 7/08; H01 P 7/10 

ABSTRACTED-PUB-NO: JP08167804A 
BASIC-ABSTRACT: 

The method is applied where a set of dielectric thin films (30-1 - 30-4) are alternately layered with a set of electrically 
conductive thin films (1-5). This structure is mounted over a dielectric substrate (10) and flanked on either side with input 
(U) and output (13) terminals. The alternating arrangement of dielectric and conductive thin films constitute a thin film and 
stacked type electrode. The alternating pairs of the dielectric and conductive films configure distinct transmission lines. 

Film thickness and relative permittivity of each dielectric film is set up such that phase velocity of each TEM wave spreading 
toough adjacent transmission lines become in phase. Thickness of each electricall y conductive layer excepting the topmost 
layer is set up such that it is lesser than skin depth of the adjacent transmission lines when the transmission is in mutually 
conducting state with respect to standard use frequency. 

USE/ADVANTAGE - In half wavelength linear resonator of high frequency device e.g. high frequency filter Reduces 
conduction loss m high frequency transmission line. Reduces surface resistance loss. Raises no load 'O' value of high 
frequency resonator. e 



ABSTRACTED-PUB-NO: JP08167804A 
EQUIVALENT-ABSTRACTS: 

CHOSEN-DRAWING: Dwg.1/34 

DERWENT-CLASS: W02 

EPI-CODES: W02-A01A3; W02-A01B4; W02-A03A4; W02-A03A5; W02-A05A2; W02-A05B1; 



Searching PAJ 



http://www1jpdlJpo.gojp/PA1/result/detail/mainMAAAa01406DA4081^ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 08-167804 
(43)Date of publication of application : 25.06.1996 



(51)IntCI. H01P 3/18 

H01P 1/20 

H01P 1/203 

H01P 1/208 

H01P 3/08 

H01P 7/08 

H01P 7/10 



(2 1) Application number : 06-310900 

(22) Date of filing : 14.12.1994 



(71) Applicant 

(72) Inventor : 



MURATA MFG CO LTD 
ISHIKAWA YOHEI 
HIDAKA SEIJI 
ISE TOMOYUKI 
GOTO YOSHIHIKO 



(54) HIGH FREQUENCY ELECTROMAGNETIC FIELD COUPLING TYPE THIN FILM LAMINATED 
ELECTRODE, HIGH FREQUENCY TRANSMISSION LINE, HIGH FREQUENCY RESONATOR, HIGH 
FREQUENCY FILTER, HIGH FREQUENCY DEVICE, AND METHOD FOR SETTING UP FILM THICKNESS 
OF THE ELECTRODE 

(57)Abstract: 

PURPOSE: To reduce the loss of a conductor by simple structure by forming an 
electromagnetic field coupling type thin film laminated transmission line using a high 
frequency electromagnetic field coupling type thin film laminated electrode on which 
thin film conductors and thin film dielectrics are alternately laminated. 
CONSTITUTION: A band-like thin film conductor 5 having longitudinal length of 
λg/2 (λg is intra-conduit wavelength) is formed on a dielectric 
substrate 10. A main transmission line LN 10 is constituted of conductors 5, 1 1 and 
the substrate 10 held between the conductors 5, 1 1. Then a thin film dielectric 30-4, a 
thin film conductor 4, a thin film dielectric 30-3, a thin film conductor 3, a thin film 
dielectric 30-2, a thin trim conductor 2, a thin film dielectric 30-1, and a thin film 
conductor 1 are successively laminated on the conductor 5. Then an input terminal 
conductor 12 and an output terminal conductor 13 are formed on the substrate 10 
with respective gaps gl, g2 from the conductor 5 so as to be electromagnetically 
mutually coupled. 
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&<?)^#&^mmt*bmm<rm#xmztL 
ztubiz. mmMj$tuzmm.b^m»t^titimm 
Wftk*>& oXo tz-smzux. m±M(mtmm>H- 

^m^ttt. ztitzxix. m±m<mm£&m 
<mmmummLx. t*om.mim<%:&2:d 
icm^tix^i>(7)Tmm<^^M^mmi:A^ < 

[0027] m$®3 ss&m^mtumaam^mam 

hio^mm,x\,^<nr(^m^iizm3m^wm-h 

[0028] mm4 sfflcommmmm&mm 

[0029] it^5X«6g«0^»e^||»fcfc 

[0030] m$m7 ts. 1 6Eaos^&e3ai»t 
±s3d2ff)^mi: . msmfobnmm 

mttombmmb mfefMtzg&Lx „ ±iam i 

fiatlWW)^ < b i 1 o$rS»-rs T E MScoffcffljg 

*)m< ix. -tiess i <?>mm&<n>wmt. 
50 x\t. ±ttimm»t^ }3&2m8&mtr& 



(8 

1 3 

£^LT*&KfcO^:fr|iilfc£ifrf £<0T\ J: 0 

[oo3i] wmmi 7m.\ 9^mLcr^m^m 

[0032] IB^B2 0 tEKco©^»7 4 ;k?ti>V* 

[0033] mm2 1 fciBao©^»«jga^*7 -r * 

[0034] f££J!2 2 £iiM^i«ffc}tiS{£fcii^-t 
[0035] |f*3B2 3fcE©cOS^»7 ± 

[0036] m%m2 4 (aaaaMf^ 

mtt-f&zttzi*). mhx>tesm$iffl$:Zii-th 30 

[0037] wmm 5ss&<o^mmm^mmm 
mmm&c?)m&%j}m£i$^x\t. ^x^titi± 
Mmm#nmf®m<?>m.mizM'3^x. ±s& 

5m<7>4>K-yy*&imztix. WAASJutiE 
<vmx'$>h±mi i ^ns^KW t imm z tt 
temmwjyv-yyxkZM^x. ±Ms&i<m 
im#0ymfre>±.wi}fat:3fct ^jjes 1 <og® 
yv-yyxmmztiz . ±sm 1 «iiMf4:« 40 

Kffti . ±iam 1 crymi > K-?yx k . 

-*WC, JJ»l«TEMt-H^a«lkJbi»20 

TEMt-KgiS«l8S:®frtS#TEM«i0fiffli$S 

LT. JJEfl1l$ftfcSBlO??l^im<0|gmc«^ 

±iem i <mmmfo<nm-\t±mi 1 cot e m k 

emBffc±IES2cOTEMt-FgSlli»^®)R-tS 50 
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[0038] ±Mffi2<mm&<r)mi±. ±n& 1 <r> 
siitf yv-yyx t , ijBA^j Sto-ties sisffoo 
ffiffl^»scc7)^a!$t:t,i:^^T. ±§sm2<mwm 

ifroTmfr^imijftZnX: t # <ofeffi-r ytr-^yx 
cOiaSSS-CfcS^fflfifit^ht^ •) . JJEffi 1 COTE 
Mt- Kfis;£*8^ma#i:_kia®2<OTE Mt- Hfe 

*LT. ±SH^$*ifc»2co^^*coigW(cS 
^v^JM2<ogi;|S#flao|gW{i^$ns. 
T. ±IEm2«0^^#cco|g»l±. JJESK^cOffiffl 

z. -ftchh. m tm2mmm&£.%tiz>mm%m. 
^mmizm^mmuz^:*) . ztuzt^x. mi 
tm2c7mmfmz}3^xmm^xwxm^m^ 
mmizmM^m^-thx at« ±mmi tm2 

[0039] mm2 6mL<mmxm.fti?&wsm 
mmmmmfefrmtzts^xii. mm25sffl(o 

mfrt>±mufo£MA: t £«ojhia82«oi*ffi4 
vx^tm-rs t s c ±e« 1 vmmtokm%m 
jmm>mfs-2tifzm»izm^z. ±affi2<D$m4 
yv-yyxtmnztih. ±sm20>$im4 yv-r 
yAmn2ixfrnmmftcoTmizBf$.ztiz,±im& 
wmw>wm±. ±Jsit»?fut^2^Bs>f ytr-r 

-en-fii^AA^^JJESWftcoglWt 

«fl«o&ffl^«aa<o^*«$ t izm^x. ±sm 1 to 

TEMt- HejSUSk l£$2OTEMt-H« 

s#t e Mmcommmm\ ^mmmtz- 
&tz%frcr)i > kxmmztih. ±sB&2(?)$m4 yv 
-yyxifimLZttmfmi^im&mmfotit- 
Lxm$Lzti&mm#comii. ±mmztix%2 
<mmjyv-yyxk. imaijz tuz±.mmw£fo 
co^sans izm^x . ±s^2<mm^ y\:-?yx 
mmztiimm#nimiz±mmmmftt:itLx 
&f&zhmwmi&)Tmt*t>±ffii3ftz%.t:k %<m 
mi yK-yyxrmffix-hhmmmm/Hz* 
0, m&i<n7EM±-\<mm&cr>w&.ftk±mi 
2coTEMt- vmmwm.#tf5.^tziti&t&& 
f^tkx-im^tih. 

[00403 ±M?M2c7)$m4 yv-yyx<r>imk » 
±iBSB2«o^ffi-f yv-yyx&m-Ztvfzmmttw 
T®mtfLt$ti&±mmfmm<ojmmnk. ±m 



1 5 

ti)K ±m8rmmm$ft<7)mmff.zti& t xn 

teimm 1 ote m*- vmm&k ±m&m2 cot e 

wzmm*uz-&.-ti>x?tzmfc2iiz>. tit. ±ia# 
wmweommt. ±smmmfr<ommmuz&v& 
mmzx')m<. iro±m&$ftm&coTW)*t>±m 

ztuzx^x. immmwiza^xmm 
x^&mm»mmimm£mm zmxzitz x 

[oo4i] m&2 7W&conmmmmti&mm. 
wawBowmmsgmtts^xti.. mivmmw) 
imt lx. ±Mm$mmkcr)mjm2<7)7t/2fe<m 

<ojmt±s.mmmm>fmmm^tixm&^ti 
s. >i^t. uam i cmmmm>m&tf±mtmmm 

%mi<om^ yv-yyxcom&xhhmmaiL 

(vm&xty&mmintf. m<mmmw<o®mtf± 
mmmvx/2feimnmxi>h®i}£mm 

yt-y>xeom&x&&$mwi£}t'<.x&i>'hz 
<%&xo tz±s.%mwm#<oim t±mm-wmm» 
cofmmszztiz. ztuzx^x. mmnzm&m 
&m*$<%z>xotz^ im&mmftnwimkim 

[0042] 

immi kit. mtmix*mtzxz$mmiz 

^xmttz. =sr*3, mtwffi£&^xm-(oi><r)iz 

^x\m-mm&im. 

<% i comm>m i ti. ^mmzm^ i comtmx 

[0043] ClWlBlco||ift0l«l/2»^li«8ffi*fi 
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1 6 

-4 tms.izm^tt^Mmi^ti*mmi^ 

mmmmim^tzbmwLtix^. %m. 
mm&tmmmm&mmzts^xit. ^natis 
mmm itm&ztit:mmimm ocoimiz. mr 
mxbmw**5wmt&x o iziMmmmstm 
ismmmtfmmm&ztih . ztuzx^x. mm 
i*5t. rnmmit. mmK5bwmm m 
io izimztiizmmimfc iobizx ixte m^- y<o 

ln i oimf&ztiz-j}. sk±63**8»ln i o± 

ZtlX%& 4ffl<DTE Mt — K«9V>f ?DX M; y 
»(JSIT. SHSSMUSi:^?. ) LN1J!,MLN4#« 

mztixm,. HiawaT^BWfcfi^rii. asm 
saico+fcftL-cv^. (a) mm 

«fr 3 0 - 1 BM3 0 - 4 c0gW*KWx B i ^x a4 i: 

20 mwzestmmm-zxoizwdzt&zbtzxr, 

**o ( b ) £*£E$flc2J!»ie5*S$tt]gJPf a 2 

im§ a 5 ffiffl^i@ftco«sai$ * o«t o m< . *> 

KLN4, SJ£o*S»LN4t§iejM»»LN3. Hg 
iMS»LN3fcil©*S8SLN2. iJ©Sf|»LN2fc 

ij©*i8»LNiraT#«a*s-sv^fcte^s-i*-*. ; 

30 ixtci 0 , ±gjS«»LN 1 0 Izfcti&Hsm&j:*)],* 
-tr9Jeai8»LN4. LN3, LN2, LNlfcH* 

i*M£wmt&zb*imb-t&. zt>£.mm#i 

m 8 o<7>w/2*gfc&s ± a izmsiLtiz b zmmb 
[0044] aifc^rjpfc, ^imizwmm 

40 1 *^j£S*UtgW«cffig 1 0±t. fi#jT|6l<Ofi^*J 
A g/2 ( A gfcPgrtifeJI) T'&S^g«^l^*5 

zzx. mmw5b. mmm i 
fc. mm#5 btmmm lcomzimziixmm* 

WSL 1 0 b iz X ->X~?4 9 ax h U 77HBfC*J± 
fiaSSIffiLN 1 O^JSS^S. iKV^. ±S^ISSK* 
5±fc. ^)S»«#:3 0-4. Sl^ft4. 

30-3, si^*3. ^fi^im*3o-2, ^a^s* 

2 , mmmm o - 1 , ^i^^ i 

tih. zzx\ aTnxoizm&immLKinmLN 

50 4)5l { ffi«$ixTV^ <> 
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(a) SI^«*30-l*«l^<^IS«#:lt3l^ 

h. 

(b> wmm&3Q-ztf\n<mwmmmw£ 
s. 

s. 

( d ) mmm*3 o -4* lttomwfM trnms 
s. 

5r*>\ mwmiJbm5co*ii?tico®mx't>hm* 
ms ainme a 5 t&mmmm o - 1 BS3 o - 

[0045] S^fc. SW«c»«10±fc:. A^SiS^ffl 

&LXffi8£tih-U. IXUWFmBftl 3#. 3§8I 
*5«D^*|^<0fl^fcBf^^+ 77g 2fc'ffiffiilA> 
o«atflt|(c5v ^fct&^^-S X o lZT&&LXffi$.ZtiZ> . 
Srfc. mKrmkmiz&uxii. A^jSg^ffl^ftl 2t 
jS§g*{|c5<9-3EfccOi££fc. aj*3g?ffl^iifcl3tS 

■c, ^m&si oii. mx.t£T)v^<7)sm&X'hh 

-^yfTfcT&D. »I^S«*3 0-1^3 0-4 

tt. Wxtfs i OifcTSS. -Jr. JgtfsStti i&tf 
SK£flaj®5{i v WttfCu. AgXteAu&fc'o 

[0046] 02{i, 01OA-A' StORiiti'o 

•c. a±<7)±o£mf&ztd-z i/2mkwmm%iz 
a^xn^-Rxm^a-^^rtmx'hh . zzx. 02 
i$8mmx'$)&i)K wmfotz&v&Jwf-yr&mmL 
x^i. at. m*t>m;<7>&mmRz*u 

mm 1 5 omm&ft Lx^mttfox^^m^iz 

ln4^ln 1 amatmts\v&&ztix»tz t 

[ 0 0 4 7 1 i nm.5m#m§ a 

ifi£f a 5 t%mmm#3 0 - 1^3 o-4cossm 

mmm§ ai ^»s. 03 (a) ^sm^st* 
h->x. mmmm\m3 (a) t^-riat. 
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©jL^tf^^SHHSfC^S. 03 (a) <Mmfe 

mmmmt. mwimm^rmmi^m^a^x 
ismnzm^^tn 2 o^ss^t 1-3, t 1 -4 1 . 

1 tf>±flg0>SS 2<0ffitfc v^T<Ee«fc:|ftft<c>tL 
S 2-X^Jg^T 1 - 1 , T 1 — 2 fc OlSlfc^ft . 

* y x c d x t yy? ? y x g d x t wMMUS 
xfc^LSfcmSftTffi&SflS. *LT. 

tf)2-*0Jg^T 1 - 1 , T 1 - 2 £.\33mm<r>4 ytf- 

yyxzAiimmzti&. zzx-.m&-tyy?fy 
yxgdxji. t*L**i»0fti. *2, »3T*$n 

5. »1, »2, &3fc*3WC v <*«i?I83ttlOS« 
eott^S+Wiia*. /toliS!S*<OSe$. dx 
20 tt&BS«cl^Jf3;fr|&KD8Mv£$ % ZAl{±^S<^) 
>f>t-ryx. yatt3iSSflel<^)aKli-Cft&. i 

mmtm&i o<rmrnme*zm^xK<?y8i4X'mti 
h. 

[0048] 

[»1] 1 dx= (jwo/y a >9o) dx 
[|fc2] c dx=eoy«>9odx 
[»3] gdx = oy.|8odx 
30 [»4] /5o=<aoV"(Atoe.) 

[0049] ifc. 03 (a) <D3Hi@l8ti\ 03 

( b ) (nmmmmmmz^mh z t vx-% & . 
vhtiK2'Wi3m4y\:-yyxzMt. mz-tm 

tmW&ljfttZWtV^tvtlimT K 5 YAi fcj&f 

Tmzm&tixmfS.zti&. zzx\ umiyv-y 
yxzAu ^TKS^yxYAi. £$ui0H>-tr- 

^>XZA L (i. -fil-f^6. S7. S8T*3iX 
S. */v:. Sl^frlc^fWSWf aii&lcS'C^fl 
40 S^^S^oT-filo/^Sl^frlOfflt&fl^ftlS 

[0050] 

[»5] 50=^(2/6)0^0 0) 
[JR6] ZAi = ((l+j)/ (adoya/St) ) • tanh 
[(l + j)#i/2) 

[»7] YAi = (o5 0 y./8o/(l+j)) • sinh((l + 
j)Si) 

[»8] ZAL=(l/y a )(l/i8o)y"(/zo/eo) 
[»9] fisf ai/So 
50 [0051] 03 (b) 
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20 



xzAsiit *io"c*3*i&. zzz\ siitc^ 
z-y>zz ai . atfltsr h 5 * >xy ai tjt^s 

fc-HhfcSlrHOT. 03(b) c0^fll|l|»<OJSg?T 1 - 

i, Ti-2tfMffi®Tf>ht?mmm^zzttf 

[00 52] 

H&10] 10 

ZAs 1 = ZAi + (YAi+(ZAi+Zl)" 1 )- 1 
[&1 1] ZAL<r^oyaj8o = <J5oV"(j«o/eo)^oo 
[SU 2] ZAsi=ZAi+l/YAi 

[0053] &.i2x*mtihim4>\:-y 
i fc k s 9 >x y Ai £ftx L-csa-rs t . 

>f>t-ryXZAsi« s »13<Oj:ofc^$<l4. 
[0054] 

[»1 3] ZAsi=((l+j)/ <<r$oy a j8 0 ) )/(ta 
nM(H-j)£i>) 20 

[0055] tt:. ma4 yv-fyzzAsii^ mm 

ffiiaRAsi b&fi\)T99> XXAsi£JSVvt\ &14 
[0056] 

[&14] ZAsi=RAsi + j XAsi 

[ 0 0 5 7 ] . &1 3TSS*l.S»f >tr-^V 

RAsii^ffi'JT^VXXAsili. **l-?il5U 5 fc 

si 6^aifca*>-rc:i:* j -c^s. 

[0058] 30 

[|R1 5] RAsi={sinh(2#i)+sin(2gi)}/[tfS 
oy a /8o<cosh(2f i)-cos(2f 1)}] 

mi 6] XAsi = feinh(2f i)-sin(2f \))/[<s8 
o y a /3 o {cosh ( 2 g 1 ) - cos ( 2 f l ) } ) 

[00 59] H4tt. SU SSrffifflLT^fc. ^ffifi 
ffiR Asi fc tt 8 o y a 0 o tfcfflf&ftSffiffiSiRsi i: 

mmMmmii<mm^Lity : 7yx'hh. H4 
^HH^*^i a t:. mmmtmrni i#i 1 2^ 

<O®&0H£C. Stefl^mtfcRsitJffi«TJ>Sg/htf 
S-fcS. ffll&ffc^BBajiRsiAig/ht^SffllSflaSfff 40 

S 1 7 t^-tfifgftfMSfiiRsi <Daf&fl:£te 
Kff f 1 tcol vctfHilfcjmjBd Rsi /d g i « 0 

[0060] 

[»1 7] dRsi/3#i=-{2sinh(2f i)-sin(2# 
i)}/ <ccsh(2f i)-cos(2f i)>2 = 0 

[ o o 6 1 ] st 1 7Tmtihmft&m r S i/<? # 



x. &i8?mti&. fttzn=i<r>t%<r)mmjm 

im.2 OT^^nSg/httRsninfc^rS. 
[0062] 

mi 8) 

#i = njr/2, n=l. 2, 3 

[»19] ii = «/2 

[&2 0] RsiMn=tanh(«/2) = 0. 917 

[0 063] %L9Z^L1ZS.olzmmm 

crmmsme i m.mz s 0 z-mt&itz tu^mx-h 

flaili, »2 lT-WMi*. 
[0064] 
[$C21] 

f ai = (*/2) So = {n/2)f{2/{mm o)1 
[0065] W±m%fi*t>Wt>1)*%X 0 fc. SJSftS 
#Kffgi#*/20i:£. t&fc^ gjg##ltf># 

mmi aiim)mzdo(07i/2fe(r)k*. mmma 
RAsitt. ^ig3«4c i comftm-e antm&zz 8«iz 

it*X+»Bv>k ZcOimWSiR Asi l /( a So 
yai8o)J:9/h§^0. 9 1 7/{<s Soya/3o)0>fi/JMi 
fc=5:5. ifc. B4fr£>Bltea*S:J:3fc. mtMMtm 
fffi£l. 14Sfi^2. 7 5iO«Hrt£0«c^r 
S t . affifl^WiniRsi til J: ijyJsS -t^-i> 
«*Sft««cJSW#iSrl. 14gfig2. 7 5<D& 

fflrtcofitc^rs t . £ (mmmuR asi ji % 

ffM^fr 1 <D$MtJS f a i tfmMZ 8 o Klfc^T-K)- 
ffv^$<^ffl^jtRAsi X 0/h^<^rS. 

[ o o 6 6 1 »:t:, ss^mai*i^s^iga«se(7) 
mm&Rs#m^%zio%mm#2m.5<7)m 

Wfm§ aj^MRWf as t^K»«ftc3 0 - 1 J!>M3 

o-4 comrnmrnxai jbs™ w^mnz-mzmi 

15(a) li. ^B^|«cl^S5 (WTf^UT 
M5 (a) fc5rr«tdt. «5feffiK^t? 

t«. mmc^^ntx^i,. as (a) <o^^^s 

ffi^ffHIIIHi. ^l^ftk^mi«Mfci3V^T(Ei«t 
aJt^<lS2^cD3gi t Tk-3, Tk-4fc. ^J^ftc 
1 CDSg2 WffitiJl ^ZWmimimtlh 2 otOSg^T 

k - 1 , t k - 2 1 tciyt^fi* . s^H&ssas 

iSJt^tut^ia^^A-v^ >X c d x fcJUftn ^ 

±m&mmmzijmzimiz%m2tLzmi&.2tL 



(15 

2 1 

9yxcdx.t^&^y9'99yxgdx^ Zti^ii 
*1. »2. »3T3l3*l£. *fcf akfiglSftk 

io<oi5iffl^are*-oTa4-?4x.^, tftt^K** 

k (k = 2, 3. 4, 5)»ilft*o-CIII^«!l 
[0067] ifc. H5 (a) <^flHUKti x 05 io 

( b ) (Dik*mBmt®%£$mt& <r t s . 

ft&fut 2ocog^>f y t-^yxz A k fc . ff$J|6i 

tae^i^t^tt^n^igsr k s 9 vx ya k t #>* 

ttKfff akfc^ffeaiS ^oT8iJ-3^»2 2T«S3tL« 
2 3. *24T«3;k4. 

[0068] 20 
[&2 2] ^k = f a k /5 0 

[&23] ZA k = [(l+j)/(cr<?oya/9o))-tanh 
t(l + j)fk/2] 
[f&2 4] 

YAk ={a tfoya£o/(l+j)) • sinh((l + j)# k ] 
[0 0 6 9] ^^Hflc3 0-k«M«««* 
fct ««W(ck«)WHIiltJ:9+»^8vv)^ 3^ 
«#«*tt0i:-fSitAJ-C#. 5£J8§imft3 0-k<7) 

mi >v-y>x\m27Tmtih »T99>xw 

Ak oaT&fr? £ t WT% *. d-IT. WL21X'\t. 30 
818^**3 0-i;bM3 0-4 (HT. «£cLTi?Jg 

#*3 o - k > omfMtvx. 

««cifx.ijgx a 4 (JETF. fWLTx.k*tf*. ) 
t Lt\ »2 y999yXLktWl2 6 

&2 6 +»e a (i^^imflc3 0 - kOSJWCfco 
T. SK^tt3 0-1^30-4tt^TBt«fc: 

fc^*>-r.rfc B6fci>WC. ZAsiftMZA 40 

ssfct. it^flc 1 A£5«flB?T 1-3 JiHT 5 - 3 fc 
T 1 - 4 JbMT 5-4 *><?.±lT&SS^iO*|6l £ £ 

^fcSfciZAsk 
[0070] 

[»2 5] Lk=//o (x.k/y.) (I//80) 
[St2 6] Ck=e 5 (ya/x„k) (l//3o) 
[»2 7] -jWAk = jft)oLk+l/(j<uoCk) 
[&28]WA k = (1/adt) (1/y.) (2x ak 
/So ) ( e B /e s - 1 ) 50 
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[007 1 ] 828{JS27<9>JT?*y*WAk£St 
25. St2 6. &4£m^X2t>t l Z$mit:i>0)Z'»> 
I. tMXkmolzlTSllbtims. »24. Sc2 
kOMJ VK-y-yxz AskfcR-t&iffl^ 
fi<JC<0sft2 9i:»3 0-C^^4. £.ITft2 9ttk 

= i<7)t§t)sg0i:o^cj,o. a3 0lik^2<ot# 

[0072] 
[»2 9] 

ZAsi=ZAi + (YA 1 +(ZAi+ZAl)- 1 ] -1 
[&3 0] ZAsk=ZAk + [YA k + (ZAk-jWAk-i 
+ZAsk-i)i) 1 

[0073] Stznmmttoo fcfctfS l rad *>t 
^yXZsktt. »2 9fcj&3 0£SlgfcLT83 2!:8 

3 3 miz$ub-?z t #-es * . skjhhm y 

V-y>X Zk i: ffi*Sfl^T H 5 9 yXY* bffl&iLV 

T99>xwukg§mffym{M yt-yyxza^ 

«l«UK2 3. 82 4. »2 8, &8Z&m.lX* 
*l-?*l»3 4. S3 5, 83 6, gc3 7^SC#ib^ 

[0074] 

[»3 1] RAso=l/ (<J*oy a j8o) 
[»32] Zsi=Zi+[Yi+(Zi+Zl)-iJ 1 
[»3 3] 

Zsk = Zk + (Yk + (Z k -jWk-i+Zsk-i) 1 ]-i 
[»34] Zk=(l + j) ■tanh((l + j)fk/2) 
[*35] Yk = (l/-<1 + j)) -sinh((l+j)g k ) 
[ft36] Wk=2x k (e./es-l) 
[«37] 

Zi=a ^o/" (jtxo/eo) =/"{2 tf/(«oo eo ) } 

[0075] zzt. *immm3o-kmm. 

t>tz. SlM^ffl>fytr-^y^zsk«. ffll&ft^ffig 
SiRsk ta^U T9 9>XXsk ?rfflV^Tit3 9 Wj: 0 

[0076] 

[»38] Xk = Xak/*0 

[S3 9] Zsk=Rs k + jXsk 

[0077] v±xwmztiKmmmj yt-y 

yxZs^m^X'htWi3 2bW3 3tf$Ut>t 3 tltz. 

mz. ±Ms&3 3Tmti*:mttMm4yv-9'yx 
zsKtiM&zm^x. mmm-imwmm 
Ji#k-it^^im*3o- (k-2) <mwmmfi 
wm™-tmtt>ixrzt%iiz. fflwc&m&R*tf 
&Hz%htzfrm®ttmi*m§*bimmmm 
5xk i zi&tbh . n£it§isft k- 1 <»m\wm4 

y e-ryxZs k -itt&3 9frt>mt>H>%:5: 0 1»4 0 
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[0078] 

[»4 0] Zsk-i=Rsk-i+jXsk-i 
[»4 1] Zs k = Zk + [YkH-{Zk + Rsk-i-j(Wk-i- 
Xsk-i)}- 1 )" 1 

[0079] iJlT. k^2cOt#t^»3*-^a4 1to 

[0080] ±j&(?)£ o izmmm&mm f k-i 
-fkgWfrKffxk-i3&^x^rv^cor. ^4 it^ 

ttS^RJiaiMi^KWf kh&JgfSftflck - 1 
r^^yxWk-ico2ot#i.s«it* J 'C#s. fto 

^ffi>f ye-^XZskCOllgST'&SSt&fl^ffifi 
fiiRsk #&hfc£S«JM^tt«Wf k fc W k - 1 

[0081] fflffrfbSBM y e^VXZskCOSIIKT* 
SSlfrffcSffifiSiRsk #^hfc&6ffl«^ttKW f k 

kWk-it«ft*fc»fc. a3 4-ca$<isaffi<fc«* 

S<&fbS^>fyif-^yxZkts*&ft;SSTH 

t&ftMffiJ ye-^VXZsk^. Xsk-i-W k -i£UT 

??yxxfcfcwc *^ft4 2^sn&a»{t«^ 
>f yt-^yxzkfca4 3Tm$iihimmmT h 

Zsk £33&SPRsk i: jgf&gpXsk <DW<9»Sfc:g 

a^^t^io-c. afeft^BWRsktateft^B 

UT^yxXskli. ^^<ia4 5i:a4 6T*^ 

[0082] 
[S4 2] 

Zk = (H- j )(sinhf kH- jsinf k)/(coshf k+cosf k) 
[&4 3] Yk-[l/(l-l-j)] (sinhfk -cosf k + j cos 
hf k-sinf k) 

[&4 4] X=Xsk-i-Wk-i 

[&4 5] Rsk = (2-cosh 2 f k-Rsk-i + 2-cosh 2 f k -X 
+ coshf k-sinhf k-Rsk - i 2 + coshfk- 
sinhf k-X 2 + 2-coshf k-sinhf k + 2-cos 2 f k -Rs 
k-i -2-cos 2 f k-X + cosf k-sinf k-Rsk-i 2 + cosf k- 
sinf k-X 2 - 2-cosf k-sinf k - 2-Rsk-i)/(cosh 2 f k- 
Rski 2 + cosh 2 fk-X 2 + 2-cosh 2 f k + 2-coshf k-sin 
hf k-Rsk-i+ 2-coshf k-sinhf k-X - cos 2 f k-Rsk-i 2 

-cos 2 fk-X 2 + 2-cos 2 f k + 2-cosf k-sinf k-Rsk-i 
- 2-cosf k-sinf k-X - 2) 

[&46] Xsk = (2-cosh 2 f k-Rsk-i + 2-cosh 2 f k-X 
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+ coshfk -sinhf k-Rsk-i 2 + coshfk -sinhf k-X 2 +2 
•coshfk -sinhfk - 2-cos 2 f k-Rsk-i +2-cos 2 f k-X - 
cosf k-sinf k-Rsk-i 2 - cosf k-sinf k-X 2 + 2-cos 
fk-sinfk - 2-X)/(cosh 2 f k-Rsk-i 2 + cosh 2 f k-X 2 
+ 2-cosh 2 fk + 2-coshfk -sinhfk -Rsk-i+ 2-coshf k 
•sinhf k-X - cos 2 f k-Rsk-i 2 - cos 2 f k-X 2 + 2-cos 2 
f k + 2-cosf k-sinf k-Rsk-i - 2-cosf k-sinf k-X - 
2) 

[0083] &fc«ffifl3lHfiStRsk i »J T 9 9 >XX 

io -emwiftt s t . wmffltm. e Rs k /<? x«&4 1 

SM^B8JHi:Rsk^fkT«a^Sfc. 

*<rtmftm.d Rs k /<9 f tt-efim^a4 1 

4 8m? ilS o 
[0084] 

[»4 7] £Rs k /<9X=- <2-(2-cosh 2 fk-cos 2 fk- 
Rsk-i 2 - 2-cosh 2 fk-cos 2 f k-X 2 -4-cosh 2 f k-cosf k 
•sinf k-Rsk-i - 4-cosh 2 f k-cosf k-sinf k-X - cosh 
2 fk-Rsk-i 2 +cosh 2 fk-X 2 + 4-coshf k-cos 2 f k-sin 
hf k-Rsk-i - 4-coshf k-cos 2 fk -sinhf k-X - 4-cosh 

20 f k-cosf k-sinhf k-sinf k-Rsk-i -X - 4-coshf k-cos 
f k -sinhf k-sinf k - 2-coshf k -sinhfk -Rsk-i + 2- 
coshf k-sinhf k-X - cos 2 f k-Rsk-i 2 + cos 2 f k-X 2 + 
2-cosf k-sinf k-Rs k -i+ 2-cosf k-sinf k -X)> /(cosh 
4 fk-Rsk-i 4 + 2-cosMf k-Rsk-i 2 -X 2 + 8-cosh 4 fk- 
Rsk-i 2 + S-costff k-Rsk-i-X + cosh 4 fk-X 4 + 8-co 
sh 4 f k-X 2 + 4-cosh 4 fk + 4-cosh 3 f k-sinhf k-Rsk-i 
3 + 4-cosh 3 f k-sinhf k-Rsk-i 2 -X + 4-cosh 3 fk -sinh 
fk-Rsk-i-X 2 + 8-cosh 3 f k-sinhf k-Rsk-i + 4-cosh 
3 f k-sinhf k-X 3 + 8-cosh 3 f k-sinhf k-X - 2-cosh 2 f 

30 k-cos 2 fk-Rsk-i 4 - 4-cosh 2 fk -cos 2 fk-Rsk- 1 2 -X 2 
- 2-cosh 2 f k-cos 2 f k-X 4 + 8-cosh 2 f k-cos 2 fk + 4-c 
osf^f k-cosf k-sinf k-Rsk-i 3 - 4-cosh 2 f k -cosf k • 
sinf k-Rsk-i 2 -X + 4*cosh 2 f k-cosf k-sinf k*Rsk-i 
•X 2 + 8-cosh 2 f k-cosf k-sinf k-Rsk-i - 4-cosh 2 fk 
•cosf k-sinf k-X 3 -8-cosh 2 f k-cosf k-sinf k-X - 8- 
cosh 2 f k-Rsk-i 2 - 8-cosh 2 f k-Rsk-i-X -8-cosh 2 f k 
•X 2 - 8-cosh 2 f k - 4-coshf k-cos 2 f k-sinhf k-Rs 
k-i 3 - 4-coshf k-cos 2 f k-sinhf k-Rsk-i 2 -X - 4* cos 
hf k-cos 2 f k-sinhf k-Rsk-i -X 2 + 8-coshf k -cos 2 f k 

40 -sinhf k-Rsk-i - 4-coshf k -cos 2 fk -sinhf k-X 3 +8 
•coshf k-cos 2 f k-sinhf k-X + 8-coshf k -cosf k -sinh 
f k-sinf k-Rsk-i 2 - 8-coshf k-cosf k-sinhf k*sin 
fk-X 2 - 8-coshf k-sinhf k-Rsk-i - 8-coshf k -sinh 
f k-X + cos*fk -Rsk-i 4 + 2-cos 4 f k-Rsk-i 2 -X 2 -8 
•cos 4 fk-Rsk-i 2 + 8-cos 4 f k-Rsk-i-X + cos 4 fk-X 4 
- 8-cos 4 fk-X 2 + 4-cos 4 f k - 4-cos 3 f k-sinf k-Rs 
k-i 3 + 4-cos 3 f k-sinf k-Rsk-i 2 -X - 4-cos 3 f k-sin 
fk-Rsk-i-X 2 + 8-cos 3 fk-sinfk -Rsk-i +4-cos 3 f 
k-sinf k-X 3 - 8-cos 3 f k-sinf k-X + 8-cos 2 fk-Rs 

50 k-i 2 - 8-cos 2 fk-Rsk-i-X + 8-cos 2 fk-X 2 - 8-cos 2 



( 



25 



f k - 8-cosf k-sinf k-Rsk-i + 8-cosf k-sinf k -X + 
4) 

[&4 8] dRsk/dfk=- {4-(4-cosh 2 f k-cos 2 fk- 
Rsk-i 2 - 4 -cosh 2 f k-cos 2 fk-X 2 + 2-cosh 2 f k-cosf k 
•sinf k-Rsk-i 3 + 2-cosh 2 f k-cosf k-sinf k-Rsk-i 2 
•X+ 2-cosh 2 f k-cosf k-sinf k-Rsk-i -X 2 - 4-cosh 2 f 
k -cosf k -sinf k - Rsk-i +2-cosh 2 f k -cosf k -sinf k -X 

3 - 4-cosh 2 f k -cosf k-sinf k-X - 2-cosh 2 fk-Rsk-i 
2 + 2-cosh 2 f k-X 2 + 2-coshf k-cos 2 f k-sinhf k-Rs 
k-i 3 - 2-coshf k-cos 2 f k-sinhf k-Rsk-i 2 -X + 2-cos 
hf k-cos 2 f k-sinhf k-Rsk-i-X 2 + 4-coshf k-cos 2 fk 
•sinhf k-Rsk-i - 2-coshf k-cos 2 fk -sinhf k -X 3 -4 
•coshf k-cos 2 f k-sinhf k-X + coshf k -cosf k -sinhf 
k-sinf k-Rsk-i 4 + 2-coshf k-cosf k-sinhf k-sinf k 
•Rsk-i 2 -X 2 + coshf k-cosf k-sinhf k-sinf k-X 4 -4 
•coshf k -cosf k-sinhf k-sinf k - coshf k-sinhf k- 
Rsk-i 3 + coshf k-sinhf k-Rsk-i 2 -X - coshf k-sinh 
fk-Rsk-i-X 2 - 2-coshf k-sinhf k-Rsk-i + coshf k 
•sinhf k-X 3 + 2-coshf k-sinhf k-X - 2-cos 2 fk-Rs 
k-i 2 + 2-cos 2 fk*X 2 - cosf k-sinf k-Rsk-i 3 - cos 
f k-sinf k-Rsk-i 2 -X - cosf k-sinf k-Rsk-i-X 2 +2- 
cosf k-sinf k-Rsk-i - cosf k-sinf k-X 3 + 2-cosf k 
-sinf k-X + Rsk-i 2 - &)}/(co&tf§ k-Rsk-i 4 + 2-co 
sh 4 f k-Rsk-i 2 -X 2 + 8-cosh 4 f k-Rsk-i 2 +8-cosh 4 fk 
•Rsk-i-X + cosh 4 f k-X 4 + 8-cosh 4 fk-X 2 + 4-cosh 4 
fk + 4-cosh 3 f k-sinhf k-Rsk-i 3 + 4-cosh 3 f k-sinh 
fk-Rsk-i 2 -X + 4-cosh 3 f k-sinhf k-Rsk-i-X 2 + 8-c 
osh 3 f k-sinhf k-Rsk-i + 4-cosh 3 f k-sinhf k-X 3 +8 
•cosh 3 f k-sinhf k-X - 2-cosh 2 f k-cos 2 f k-Rsk-i 4 - 
4-cosh 2 f k-cos 2 f kRsk-i 2 -X 2 - 2-cosh 2 f k-cos 2 fk 
•X 4 + 8-cosh 2 f k-cos 2 fk + 4-cosh 2 fk -cosf k-sinf 
k-Rsk-i 3 - 4-cosh 2 fk-cosf k-sinf k-Rsk-i 2 -X + 4 
•cosh 2 fk-cosf k-sinf k-Rsk-i-X 2 + 8-cosh 2 f k -cos 
f k-sinf k-Rsk-i - 4-cosh 2 fk -cosf k-sinf k-X 3 - 
8-cosh 2 fk -cosf k-sinf k-X - 8-cosh 2 f k-Rsk-i 2 - 
8-cosh 2 f k-Rsk-i-X - 8-cosh 2 f k-X 2 - 8-cosh 2 fk - 

4-coshf k-cos 2 f k-sinhf k-Rsk-i 3 - 4-coshf k-cos 
2 f k-sinhf k-Rsk-i 2 -X - 4-coshf k-cos 2 f k-sinhf k 
•Rsk-i -X 2 + 8-coshf k -cos 2 f k-sinhf k-Rsk-i - 4-c 
oshf k-cos 2 f k-sinhf k-X 3 + 8-coshf k-cos 2 f k-sinh 
fk-X + 8-coshf k -cosf k-sinhf k-sinf k-Rsk-i 2 - 
8-coshf k-cosf k-sinhf k-sinf k-X 2 - 8-coshf k-sin 
hfk-Rsk-i - 8-coshf k-sinhf k-X + cosifk-Rsk-i 

4 + 2-cos 4 f k-Rsk-i 2 -X 2 - S-cos^fk-Rsk-i 2 +8-co 
s 4 fk-Rsk-i-X + cos 4 fk-X 4 -8-cos 4 fk-X 2 + 4-cos 
4 fk - 4-cos 3 f k-sinf k-Rsk-i 3 + 4-cos 3 f k-sinf k 
•Rsk-i 2 -X - 4-cos 3 f k-sinfk-Rsk-i-X 2 + 8-cos 3 fk 
-sinfk-Rsk-i + 4-cos 3 f k-sinf k-X 3 -S-cos^fk-s 
inf k-X + 8-cos 2 f k-Rsk-i 2 - 8-cos 2 f k-Rsk-i -X + 

8-cos 2 f k-X 2 - 8-cos 2 fk - 8-cosf k-sinf k-Rsk-i 
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+ 8-cosf k-sinf k-X + 4) 

[0085] m47vmiitm&»mkdR 

fcRs k - 1 - tanf k k X = -tanf k ZiUsf t k fififcftft 
S5Rsk/5Xfciiai^»^Rsk/5fkJiftfc0t: 
•r^rt>^Rsk-i-tanfkf:X=-tanfk^i:^ 

fc. ffl^fM^Rsk(i««£fc&. H7tt. 
Q_h»$R Q £fflfMM^RskOmC5£g LT . 
Q±#$RQ£S3#l*lfc:fcoT. Q±#*RQOtf£ 

tcOTfcS. a7*^fc^SJ:otfk=tan- 1 (R 
sk-i) . Xw = Rsk-i?)fc£. -t^ci>^Rsk-i=tan 
fk, X=-tanfkCOi:#Q±#*RQJ±ffi*«^i: 

[0086] \3±m tfrhmi^wmR^ffiWvb 

t=3r&fcftc^fHi<jcc^gt4 9 fc»5 OXH-thiih. 
[0087] 
20 [»4 9] fk-tan-i(Rsk-i) 
[&5 0] Wk-i-Rsk-i + Xsk-i 
[0088] IS4 9iS&<omM±<7)t:Mzd:<?> 

[0089] 

[»5 1] Rsk-i=tanfk 

[0090] Mm&mmLRs*<n&>\*%frTt>&&5 
o tms i £»4 1 izitKixmrntz trnttattdw 

WL52(?)£oiZ%&. 
[0091] 
30 [»52] 

Zsk = Zk + (Yk-h{Zk+(l-j)tanf k}" 1 )" 1 
[009 2] S6fc. »3 4t«Sli4aiWHH8-f^ 

u-^yx Zk tm 5-emtLhmmmT h s 9 

yxYk^. &^S5 3fcS5 4T4;tfe*i£^^ 

mthkfflMjmA ytr-^yxzsk{i<x^a5 5cd 
x o %M*t&xmbtz 1 arcs & . 

[0093] 

[&5 3] t anh [ ( 1+j) fk/2]= (sinhf k+js 
40 inf k)/(coshf k+cosf k) 
«54] 

sinh{(l -hj)f k}=sinhf kcosf k+jcoshf ksinf k 
[R55] Zsk = (l+j)tanhfk 
[0094] *5 5*>feiJtej^J:3fc 

ateffc^BfflSRsk k mmam u r 9 9 yxxs k j±. 

[0095] 

[*5 61 Rsk = Xsk=tanhfk 

[00 96] »56*W«Hkk-lfclBLTWi:. 

50 wimmm-H-x *wh\mmm>R^- 1 
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XVfk\m5 6 £85 9?) X o fc# 

^ftii. &^58i:»5 9fcJ:-3T£l-t;:i#-e£ 
a. 

[0097] 

[85 7] Rsk-i=Xsk-i=tanhfk-i 
[85 8] fk=tan 1 (tanhfk-i) 
[85 9] W k = 2tanhf k 

[0 0 98] 83 6fc85 9£*ft*£i>-£ 

[0099] 

[860] xk= (e./es-D^tanhfk 

[oioo] JaiJffi*LfcJ:dlc. kS2<ofc^fc:«, 
fkti. 85 lX«85 8£J8vvt^fc:£*>£::fc# 
[0101] ±&m»LN 1 0£fifrt&5«yg 

mmk fttn tmm. Sr^rr s t e M&commg. v. 
ti"ig^ii»L n k fcea^&ttjgroa f o t m tm 

*-TJ:d(c<fc986 i-c3s$*t£>r yyttyxi. i o 

i:86 2*C^3fLSdf^/\'i/^yxC 1 OW*£JflVvC 
[0102] 

[86 1] L10=/io <H/y a ) (l//9o) 
lt62]C10 = e. (y,/H) (l/j8o) 
(0 103]ft-?T. ±£>f y^^>XL10t±IB 
*-*r*WyxC 1 OfcfflU&fc.. ±fisi*l88LN 1 0 
cofSft-fyt-^yxZo.li. S6 3«J:at*b^ 

x. ftfflaEgv.tt. ±%Myy? f>*L 10 t±a 
1 ozm^x&eenxoizmtzt 

[01 04] 

[863] Zo.=V~(L10/C10) = (H/y.) 
V (jwo/e.) 
[864] v«=<uo//9o 
[86 5] 6>o = l//(L10 CIO) 
[866] v. = l/y(Ll 0 ■ CIO) (l/j8o) 
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= 1//" (/toe.) 

[o l o 5 ] iJcfcr. 82 3f^$ti5liS-f ye-^y 

XZAkJi, HtHti*fM£k<102:«<ZtiL 82 3 

<v&mm6 7X'$kZti&i£&&m^x%m-izb 
tfx-zz. ft-ox. a^ye-^y^zAktt. 86 

8*>J:3fc*W-£fc**CS«. (l+j)x(l + 
j) = 2 jXhhcOX. &6 8im6 9<OXo£$m? 

zztifczz. $^>t. 87oms#tswfise£jB 
\TX$L69oytim:$mtht. wkty^-yyxz 

10 Aktt, 87 1 <T> i a t^-r Z t ipTZ 6 . 
[0106] 
[86 7 J 

tanh(( 1 + j )f k/2)^{( 1 + j )/2}tanhf k 

[868] ZAkM(l + j)/(<rSoy a /3o)){(l + 
j)/2>tanhfk 

[86 9] ZAk^[j/(<r5oy a /3o) Jtanhfk 
[870] \/od*=f {eaout/ {2a)) =(mu 
o/2)V"{2/(a>o/zo <s)) =<»o/io ffo/2 
[871] 

20 ZAkMj cotutSt/ (2y a y9o) ]tanhf k 

[0107] 4fc. ffl1&fbSi*:JSfffk<l<Oi:&t 
tt. 824Tfl$;h.61g^TK$?yXYAk£. 87 
2T*$ilSieiEK^ffl^T^T^. WTFS^y 
X Y Ak Oft 7 3 O <k 3 i: h . 

[0108] 

[87 2] sinh[(l + j)f k]i?(l+j)sinhfk 
[87 3] YAk^tf *oy a /3osinhfk 
[ 0 1 0 9 3 87 1 3&»<->9teJ&<5: J: 3 fc«3H Vt-r 
yxzAkJi. aki^gn^^oiOt/i^ 

*>. «#KJif ak*^ftaE$5octOi>/h5Vv^, a 

S'fytr-^yxzAkfi. <i>y99vxt ixm& 
Mo. tit. &7 3it>t>Wt>1rt:iotz. «*TH5^ 

[0110]<JCt. ^J^frkt^jg^frk+ltio 

xmL^iiummmm o-^^xm^tti^ 
e&KKL n k <rmmmz~o\ ^xwmtt . 

[01 1 1] £-f. iei88LNk^yt-/ 
40 yxz 0 k«. iJC^St7 4-C^bSfl.5. ZZX\ Lk« 
Sc2 5T*3iiS>f yfffyxTh*)* Ck«S2 6 
X-mZtlh^rti/fyxx-hh. Lrkti. IE 

yyxzAk*iz^Lt:mmmkmw$m + 1 

Lrkll St75W«kd(rai?-rc:i:*Jt > ^S. 
[0112] 

[874] Zok=7"< (Lk + Lrk)/Ck) 
50 [R75] Lrk= (1/2) (wffo/y.) (1/ 
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/So) (tanhf k+tanhf k»i ) 
[0113] ttz. Sk<liDfc#fcUU tanhfk^tanh 

fk t i<ojsm^A«jso^. %m&it&i%m^&t. m 

7 5tt&7 601 dt^b-Ti fctf-CS S. 
[0114] 
[8t7 6] 

Lrk^ UoSo/yo) ( l//So ) tanhgk 

[0115] at. wiAoy*mzm.z 5?33*L*L 

kfc. »26T*§il5Cki:a7 5-C^itSLrk 

fcioT, IS78c7)J:5^t)-t < lt*5-c#*. 
[0116] 

[»7 7] Zok=V r t<(A£OXak/'ya) + (jLt0^o/ya)t 

anhfk}/(es y a /xak)) 

[»78] Zok^/xo/esXxak/yaJVd + d 
/xk)tanhf k} 

[0117] mmmhiikL0)ffiB!mv* 
<R^R7 9-c**>-rit*j-e#. »79^iatc:a 

2 5-C^SnSLkt, »2 6T*3*iSCktjR7 5 
■C*3fULrk£ttA1-£i;, fjBffiSLgvsll. &8 

S-IfctcioT. S810i5{cat>-rifc*tT§S. 
[0118] 
[87 9] 

v s =l//"{ (Lk + Lrk)Ck) (l//9o) 
[j@C8 0] v s = l/v r [<(juox.k/ya) + (/xo^o/y 
a)tanhf k>(esya/xak)) 
[&81] v.= { l/r(ute B )} [1/V<1 + (1 
/xk)tanhgk>] 

[01 19]<fcfc. S6 6^$*l.£±e£*8»LNl 

o«ofifflatgv.t x as i-cmti&mm&vsnit 

tt. »820J:^t^b1-Clfc*JT^4. 
[0120] 
[&8 2] 

v./v 3 =,T (e s /e.) V~<l + (l/xk)tanhfk> 

[0121] act. m&itv T^^>xw^m>-t^ 

TS>£&3 6£«tS,rfcfcJ:9. WmfcWil Off) 
^We.fc. ^Kg«fr3 0-k<7)SI«*e a ^ittt. 
St8 3 tf>J o liZm>-fZ t WTZ 6 „ 
[0122] 

[»8 3] e./e s = l+Wk/(2xk) 

[0123] ZLX\ ft8 2fcSt83^ftA-t«.^tt 

[01 24] 

[»84] v./v B =,T{l+<l/xk)tanh#k}/7" 
<l+Wk/(2x k )> 

[0125] &±0)£ o izLXI&htz&SAfr^tyfr 
=5ri5t. ifi&tHI&LNl OOfiffl&gv.fcliJgj* 
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S»LNkiOfiffla[Sv8*J-^-&CO{i. v./v 8 = 
l<9fc#. t&*>^ Wk=2tanhfk<0t&-C*S. CI 

*U iSB3$ftkig|g3Hfck + l fci::J:-?T&g£*i£ 
SlgmS«c3 0 - k *>4>£SgHgj£*8*&LN k<OfinfffiSE 

Sv s tt. ±aat&fk'jr^^yxwk3&»/?>B-a[$/is. 

[0126] feLhP^Lfci o iUSSftkOSttU 
10 tSBLNlOOfifflafgv.fcai^SKLNk^fifffl 

5r h «t a t siggsm 3 o - k nwmm- x . h 

0i0(ifflagv.tII(fem»LNki0ffiffljiJSv 3 $r- 
StStfS iot, ifJgi$S#3 0 - k<OSWflc|g^f a 

kfciis&ts.ri trior. ffl^bSfflfijaRsk^i^fi 

20 [ 0 1 2 7 ] k = l<?>k£<7>jmttMm4yV- 

ryxzsiiz^xmm-h. mm&ie>mmm# 

ime i#l i O-Hht^v^^wffl^M^ffl-f 
^yxZsiJi. S34£ja^£fc»8 5C9J3fc3sb-r 

wtis. a»ft^ftiswfi^ij:9-h»- 

[0128] 
[»85] Zi=l+j 

[012 9]*85*»fcW&jWrJ;3fc. iSIgSttltf) 
30 Stefl^lIiffiSiRsi t SKfty T? f yxXsi Jit t, 
1 fc=3r0-ai-&. ifjg^fc 1 (DmWM&m-Zi # 

30i:£fcfcL kSi^t^^-f^T^ktrov^TlRS 
57!»Sft6 OJMOio. 3J:0^V%ffl^M: 
mmmi i S-Wli: LT^-x * i fc K i ->Tit 5 5 
J1M&6 0 2rfflV^T-T^TWk fco^TSfgffcSffifift 

[0130] ffl18j^«c|SSf i^'l J: 0-HWt§ <^r 
40 -r=5r*>^S«g^frlSSfi<3Wfc#fcU±. 
St&ftSfflfifiiRsi t SIM^^IB VT7?y%. Xsi £ 
^^3 2tSt34 t$L3 5^ftXtTH^SS18 

^ja-f >t-^>xzsk<oiea:gi5i:j^a:a5*»^«>, 

k = 2fcUti:§<0850i:k = l tL^t^ 
^R3 6 2:ffl^T^Kmm«s3 0-1 OffllMJimMi 
Jfxi^ft&ifct^rl,. 

[0131] 034J±. mLtzffl&temWiRs** 

m™£^Lxtttt&mmmwsmn.wmiim<7) 
so ffljssr^tya-y^Hr&i.. ±mmmwmm& 
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a§£fi{±. -74 ^onyta-^ l o 1 H l ftfdH&fcgttitJPf ifc*?wc v ^rsa^^ffl 

02tT-fX7-M I03fc7-'J>^1 04t*^ 4ye-^y*<9^tt^gffS8il<9^£||fTL 
S. v4 ?nayt A -^i o Ui«JilSS^|fS:«i SteflM ve-^yxZi#oo^5:V>fc£<r>ai&fl: 

a^^T-TS. *-tf-Kl 0 2tt» f$migB£-rsm£ HBtf ye-^VXZ si£ffcgLTXTyTS7fc:3i 

<0A;^7*-? 1 (Tymmwm-i i 1 tf . Xf-y 7S 6T«. ±£A*$*ifc31tefGS 

&*-*-M 0 2*>£>±Ev>r ^nayti-^ i o v-yyxZLtf<x>X'$,ht£0yim{k0m4 y^-y 

X-fXTW 10 3fcL SffrKWf ai^f a« + ifcSi 10 [ 0 1 3 5 ] Xfi-TS 7T'«. JJSXx-y TS 5Xtt 

mKWxai^MxaN fcgj&ft£cfl54 >t~mz s xf77s 6Ttf«3*uyit&fl:fcffl>f ytr-^xxz 

i^zsii +1 fcQ±#$RQ<o#tt®ts*&^i-s. sifc^^^-c. mKm^^mmmvm^mf l 

7-y>? 1 04li, lEfarH 1 0 3t^$ft k = 2*^N+iartf>ffllM^ttJgW£ki:. k 

^S^*«OWWaHBHHcov>TW!W-* . Ng«ft 3 0 - kttfJiKlzmmZtiZZt izX oTffl 

[0 13 2] H8& 034<OK@m^ft««^iafc: ftSfcSMfi&MJ^NkOlrCfct. X-f yTS8T 

S l^MS 1 0O«fflXT-yr*»^S„ £ITH8«>7 .■fcttS^S. Xf77S 9fc*5Wt. Sfcit® 

A-QV^TSIW-S. fl^H>f>tr-^^Zsi^ZsMni:. Q±#M£R 

[01 3 3^081^-idt. XxvTSlttJV^ QtJfarHifc^U^ Xx/TS 1 0t31 

(1) ss^jsafo, (2)ii««^sio vmrvyj&m-T-i-h. 

<0H«$e.. (3)#SJ^«*3 0-k<Og^ [0136] B9Ji, X-rv7-S5fctJV>THff$tl.S 

e s , (4) zmmmmmma. (5)ss*cd 30 «s*®>f y^~^yxmmms^m> 1 <ogui?) 
**>c:fe*>s. a*, mmmkcnmm&a&mt sas^yt-^yxzLtfoo^srut^s^ 

[0134] ifcfc-Xx 77S3 fcfcUT{±. «l«U: TWmt?> . 

EA*S<X/v:^K^#k^m$tf tftS®S83tf o*> [0137] Xf-/7S 5 1 CcfcWtfci, gJJl^lg 

«aaw«fofc»«iisa»sffi*ttj)[L"t. ±m 40 $tti^isfl^tt§tsgi£&3 4fc&3 5fc:ftA-r 

^yxZL2rff«LTXrv7-S4t3ttf. « S^XYiJ-ffgL/C^ryrs 5 2fc»tf. Xf^ 

*»fea«i* jifc t § <rmm<mwn yt-yy* tiwmmmr h $ ^ yi t xt v r s 3 t« 

T'ifeS. ^T>yTS4fciJV>TJi, th&Sflfcfflfefttf ^^l^HSfb^f Vt-^yxZL i:S:jft3 2 tft 
ye-r>^ZL*«. oo-c*S*^^II8rLT. Sfg A1-SitfcJ:->T. «l&fb^ffl>f ye-^yxZsi^ 

ft>f ye-yyxzL^oot^^t zm±xt vrs 5 tmLT^ ytu-i-yizmh, &±v>£ o SiE^ 
UXT-y7S6lzMts. Xf77S5tll ±I£A*$ 50 S^^t. at^t^^f yt-ryxzi kfflM:«^ 
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r k s 9 >zyi zm. ix . ±E«isfl^K-f ye- iSfiSiRsk tmrnmrnv t? * yxx Sk t zmtx . 

wmnw-yyxziiifri,^ mmsfcivrmiy ??yxvtwm&LxxTv7S7 4tjttr. 

4y\z-yyxz*x*. jbmwhwhm ye-*v fcssmtt««ii o<os§m*e.i:}Siisi§m3o-k<D 

[0138] *fc. 01OHL Xx-y7-S6fc:t>^-ril yxw k £, &fc*t#87£ftA-f SiifcioT*! 

frzti&immj yv-y>x<7mmm&S!Mmm2 mamomia'tfmLxx.^rs 1 seta. 

7>v-*v\^ zi&coTSi&tzcrymswmjyz- 10 s„ 

yyxoy^mm^mmv-^yxhh. ^x\ [ 0 1 4 4 ] 

yv-y>xziWcoX'S>&tztu. m±m [&8 7] Xk = (c./e.-n -> • (w k /2) 

c^gSflclWiHfcS^JlW^ttSJtS^IS^ft* 1 [0145] -TiT. Xf77S 74nW8*l4ffl|6 

mg&x-bz&knztxhh. 01 0070 fl^*js^x k t«i:iijf. m84aamzts\*xim 



[0141] z^x\ memmmmiyv-yy m^+Krm&mwm-^^mnL. xf^r 

1*. ^ixmK&zmmjLAfxzimmftk 5*m^x. mmmwj yv-yy xzs^izm. 

Lxm^Xmm.Lt:l><7)T$>~>X. £86«. &1 3 U\ ^f-yrS7 7C3ttf. X^-/7-S7 6fc:i>^ 

«ffias-j«ffifiSiRAso-c«i-5fct> OTft*. at shhuom ye-^yxz Sk+ ia. Aimtm 

eoxdiztx. %m^)v-^yx\±. Mimmwm mwmw* + 1 coTMfr^mm&tt tzwy 

mnmtgm^Rtmmz^ffm&ft 30 tf-^yx*.fc3iT*3*i6«H«RAsowi 

"t^* • ffiffiSIRs k *i ttSKSflck + 1 <0Tffi*^±fflJ-|6l* J. 

[0142] 01 Hi, x?*rs7fc*rtYci8?r3ft. fcfc&«}3HMdai4 ye-^yxzs^i^iasjfctf 

T&*„ 01 i<07n-f^-hm^. a^sflM naff i.ih. a^r^iatm2t^-rj:dfc:. 1 

T77S72tfcv^a. mrnmsj yv-y>xz s-jt. *7^ys7 5t^sftfcaiMswM 

T'&SSfgfl^ifflffiSiRskfc, IMBmttMWJyV- 40 iSSBLNk^)mil^J5:v'>t:^^r& <> 

skZm.LxxTvTS7 3£Mtt. zzx\ m±m <mw4 yv-yyxzsk.immMkmmiLRsh.i 

y z-y y xz s lit. ±&ff)£oizxT «/ts 5 h. 

xitAT-vrsexumzti. m±m\mmmm 1 0 1 4 7 ] xt^rs 7 7fc*>wc koesr i^t 

OTHi*^±Ii*-|tilS-^:t £<D$tefcJSlffi-* JtHmS-TC k £33&rLTi8£U ifcfcxr •>/ 7-S 7 8tc 

yxZsk (k^2Hi. &^-£X-f-y7*S7 6Tfh fcWT. k = Nj{pSA»5-¥iI|SffC. k<N<0J^W±X 

£3fl&„ Xf7 TS 7 3TfcL SJ&fcfffifitniRsk*! -r-y:7S7 2£jt*. k=N<?D^ttiXr-y:rS7 9 

* s &'h^l»fv:tf>c02^c^ft^<7)o* > f7)-*^-C& fc38t». -ftT. k<Ne^tJi. k=Nt^4^T 

SS5 0?:fflV^T. XxyTS72TflSt3t»fSfl^ 50 Xf77S 7 2JbSS 7 7*^0®$tlT. «»fb#«c 



I. 

[0139] XtvZTS 6 1 fcfcWCU:, fiJi^COSK 



fiffiast nesm»L n k $mm-& te M»<ofiffl 
atKii-st^-s. w^suftfr. ±€S6»hln i o^ 



y;p-^-ytMS. 

[0140] 

[jgC86] Zsi=(l+j)/tanh{(H-j)fi) 



[0146] xf77s 7 5£*stvai. mmMm& 

laRsku^^hfc^Sfc»02o«^ft^od ^coflfefr 

^c»ssi4 ^m^xmwkMmmRskir^mMi 
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Z3ffiZtl&. k=NC0*§££li. XT>yTS7 9fcfc 

i4i tmmmrn^m^nm^m^xm 

Q£RQ=l/tanhfk<9lSf$£^vcftgl/C. 

[0148] i 5 tc. ^i&ftiswiWiira^T' 

( i ) <oTffiA^±ffi:friiii£jifcfc ^oa^^as 

4 ytr-^yxz Sk kiWK*g«i o<og«£e.kS 

&gWflc3 0-ktf)it«*e 3 kfcg-3VvC 

»ln i oz^i-&TEMm?>ffi$&mkmG&m 

<^t>fC. _tfB»IKl?mft 3 0 - k(7)ffl|M^I«*KW 

iBJSSRsk.i^ft/jNfc^o. ±esm»LNi otoma 
*t@jgiss»L Nk<oma**«i:v^i&^rs^ff<o 
fck-e. nm$ft kn-mizismmft&m 3 o - k $■ 
itLTMf&zti&mwmftiii + i <m®ttm&mB§ 

mmk + 1 <vTm*t>±mjjfo$:njt t # vrnfflm 

[014 9] CICO^ k=ltftf§£fcti. 
XttXx-yTS 6 t^$ftfcfiJJl<Di?Igglttl <7)T 

Z s i fcfflWC . SJJf^lS&tt l coTffl£&-T& <t 

5 fcJgJfcSit&SI^&mtt 3 0-1 watMJ«<*ia© 
xik. JJBS±«<^|^«c 1 tf)Tffifc-t£Mim 

«c3 o - 1 tftLxm&zii&fm##2<?Mmmi* 

[015 0] k^2<0*§£fctt. 6 
ttl«$nSfi±«jyj^Ea^l«ckcDTii5*^±ia* 

WC. ^EJS^*k OTBafcittS X o fcBi&ZtimWl 
mm 3 0 - kOSJgfl^SSttlgff xk k s gflggfrk 
^Tffifc±lS£B!iim3 0 -KZitLxmnztim 

[0151] ±sm&mmmmm^)v~^ytz 

JfUf. k^lcoZXCOH&lzii^X. ±fl<^lfi^«c 
k^TiBfcfctt&flilH ve-^y^z sk**fh»3*i 
Sk. JJBSBHye-^yxZskfcg^vvc. mt 

jmtok<r)-m£±mmmmi*3 o - k zjtix&is. 

mmfck + 1 <7)Tmizmh$iW£3iLR sk*i #&/]s 
fc=5:&J:5fcfttr3;h.&. Sot. J»)S3ttk<DT 
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fctHTCSfc. 

[0152] xt-yrs 8<oK^tw«yi<o-9-y 
;i/-f-yfcowciiHjj-fs. xr>yrs7<7)ffll&flM 

m.miz&^xmLztizmMm*®m§kkm 
ttmmmmx.k&. zti?tim.2 2t&.38Tmzti 

io er-fcs. Sot. XT yTS8<7)wmmwmm-y' 
ju-wzti^xii. ±m&mMm#jmg kk±a 

#ffi*M^«WgJtfx k fcfStiSas3 So £Slt £ i fc fci 

*)%mwm§ a k t #iw«cKff Xak zm. lxm 
mm.f ttznis-thfifiimao £$m#<r)wm»t 

[0153] W±<7) X 3 fc LTft*3*l£WttlI*£ a 

kfc§i*te]gJix.kfc£-?Vvt\ Tfflfc«ift£ttl ISr 
20 fitefcSWfcgfil 1 0 0±fflfc . x/*<9 9 U y /UK* 

watoztrnzith zttzi*). mmmm + 1 tmi&t 
z.zlx. iMfflj&Lizmmm+iniMiz^ x 
'*<y?v>7mmm^x. s i Oimcowm&sm* 

^S^kfciOSISgtSfrSO-N^rit-tS. 

iztx. mimmwmmzx. ££.izmw$tek t 
mw&mfcio-kz&mh. w±co£dtzLx. ± 
bo mmmm§ ^tiM^mmm^imm 
Kk tmmmm o-kmzmimmmiRskifi 

AN£^r« «k 5 fc#f?JBSttk k #?||Sg|««c3 0 - k 
commmfeLX*tLt>t:Btf£t&Zt&Z'$h. 
[0154] ±M<T>X d (C. 08<O7O-^- HT* 

3tcfcv^T. mmi$d a $m.Lx. smztuzm 

xotzLtiv, gmmmiu. s««««i o<o^w 
e.. ^mmm»3o-k(omme a . &mm#k 

txm&mdeZAJj-t&xoizLx. Axztxtim 

[0155] ±^<^i o fc, ±E#^|^|«:k k±S# 
^)S0IS(*3O-kOjg^O^ii. 

xvcvD&m<mmmmzm^xi>x\.\ 

[0156] JHJtf>J: dfcLT. J«®IS^Stt© 
50 «Sl7-o^7ix^fflv^. ^l^ftK^lS^itcjgff 
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**&<kyT^^yxxsi{itt,tit^u^i£(R-fs ktt-r^-c 1 j'wsc **oa*g 

«fl*fHw # kA^«ts<isw*jgff xk^tt^is* mm£m<mmmwm§ kjit'/j^ <%&z t £ 

[01 5 7]±ESSRJf^ffiH«J9iJlTo^A&ffl 10 ftJSWf iJb^f kfcffl<M^«f*:IS»xi^xk-i^a 

m§ 1^1 J: o i>+Kkz%&c$>&°°t bittern fm^tm&^mwsLR^m^^.Ltzir'yyx 
s*s*£0i 2^^hi st^-r . hi 4«k*^^jfc'^&i^«Ji&##v^ 

[oi58]@i aisfl^ffifiiaRsk^g/hfc:^ t\ «f&fl^frigwf ij^sf *tm&mmmmxi 

h t # <0«t&fl^«clg»f k fcffl^^ffififitRsk^ BMxk-i fcStefl^ffilfilaRsktfft/he&S i 3 fcg 

*%f^7o-(cL^^T^i6^ii5SITJ^f fcfhZtlz* OiitSfl^ffifiJiRsk < T£ 6 .1 

■C*S. 012fcfcWt s ±jftDj:3fc:8J&ft#ftIIS fc**fO>*. 01 5tt. «Jg#^ki:01 4<DSMS 

#i£«>fcLTV>Stf>T. k=lcDfc£Offif&ib0ifflfi ^MfilfiRskC^ggtT-^S Q±#*RQ fc OK&Sr^ 

filRsiJ±»5 63&^tanhoot^L<0^(iLtV^^jb« ^77T*>S. 01 4<^*&fc*BffitriRsk{ig/Mc 

lt=^r&. »Ct:ai&fl^^!n;Rs2*<ft/hfc^5^«>0 20 fraiSfc^gSftTi^tfre. 01 5<9Q±#$RQ 

MtefcSttKfff 2te£5 1 3&wi> 1 =Rsi=tanf 2$-S} tt«Jf!&kfcfctt&QJJNfSRQ<O^M£^LT^ 

hi 2^77+, aiaftSHfi s. 01 siikittZMit'ttbhfflm&zwz}: 

filRsktfl , Sj&fl^BWBSf k#? 2-CS>S^i{±tanf k QJJ^RQWtf^^ <T£SC:fcS-^LT^ 

±.iz&mt&. ifc. a«^«afi:Rs2^ft/hfc:^s 5. 

fc £0>«f&fl^fflJgSRs2l;i8fc5 6 A^Rs2 =tanhf 2 [ 0 1 6 0 ] ^ 1 tttfK^ft 1 <D»f8fl^ttKg#i & 

"C»3*U 01 2<0^57*. SHSfcSraafcRsktfR oofc u^fc £ fcSI&{fc^ffi&ffiRsk# ; &/ht&S tobco 

S2, ffl^8fl^ftK5fk^f2-C*S^tttanhf k ±fcfir ffitSfl3«WgJ¥# k ^iM3 0 iT*tf>. 

S-fS. ETFHBfcLT. ffllM^fiiiRsk#«/R: «feftaiiiJSn:RskT*Stanh?ki:Q±^RQ'Cfc 

#<0S*&fli#*IS^f kfcfflftfl^fflfiiiRsk-i h 1/tanhf k<OHSIg«fc t ttcmtLfciOTfc 

•C^$<lS^57±«0^itt. Rsk-i=tanfktf«|±t:flf 30 h. 

mtz i. 0 <i>*t, mm^mmaR^ [ o 1 6 1 1 

s t * mmm#ms* tmimmsMR^vm. m 1 3 

^flh^yylfOMt. Rsk =tanh?kC08Lh(C{i»t * 



k fk Rsk=tanhfk RQ= 1/tanhf k 



1 




00 


1 


00000 


1 


00000 


2 


0 


78539 


0 


65579 


1 


52486 


3 
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0.37856 


0. 
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33357 
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3. 
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0. 


30 177 


0. 


29293 
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4 1367 


1 0 


0. 


28496 


0. 


27749 


3. 


60366 


1 1 


0. 


27068 


0. 


26426 


3. 


78412 


1 2 


0. 


25835 


0. 


25275 


3. 


95636 


1 3 


0. 


24757 


0. 


24263 


4. 


12142 
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0. 


23803 


0. 


23363 


4. 


280 1 1 
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1 5 
1 6 
1 7 
18 

1 9 
20 

2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 



0.22952 
0.22186 
0.21491 
0.20859 
0.20279 
0. 19745 
0.19250 
0. 18792 
0.18364 
0. 17965 
0. 17590 
0. 17238 
0. 16907 
0. 16593 
0. 16297 
0.16016 
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0.22557 
0.2 1829 
0.2 1 1 67 
0.2056 1 
0. 20005 
0. 19492 
0. 1 90 1 6 
0. 18574 
0. 181 61 
0. 17774 
0.17411 
0. 17069 
0. 16747 
0. 16443 
0. 161 54 
0. 15880 
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4.43313 
4.58103 
4.72432 
4.86338 
4.99858 
5.13021 
5.25855 
5.38383 
5.50627 
5.62604 
5.74331 
5.85823 
5.970 95 
6.081 57 
6. 19022 
6.29700 



[0162] a*. mimmm<ommmt*m *mRQ?hz>i/ta^e k <7>mmtimkti>iz&iziti 
%&Kft<?>mm.m#jm§ ^mmm o £t$&>. 20 [ 0 1 6 3 ] 



Rsk^tanhfk RQ=l/tanhgk 
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5. 
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4 1 
27 
28 
29 
3 0 



0.16861 
0.16550 
0.16256 
0.15977 
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0. 16703 
0.16400 
0.161 14 
0. 1 5842 
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5.98692 
6.09725 
6.20563 
6.31214 



[0 164]^1, fe2*>£>013J^@15fcR«. 

( a ) £!M^ffififfiRsk#fi/N£&&fc&tf)^.^ 
ftKfffktt. k2?2tW^Tl £*)'hZ<%*)^ 

(c) k#*£^{i£QJJMPRQtt*£ 

[0165] ttc. ±j&m8(?>&mmmamxm 
fl^ffitn:Rsk&a/Nc-rs3t«xosK#*k<^ii&fb 

SttJ^fkttSfcSjgSWJck*) 1 oTOJTCfc 
«ftk - 1 OSffifl&fflBgfk- 1 <o*fc J; o Tifci 
0. «t OJJlcoat&ft^ftKJif k *i . fk t2 ^fc:«te# 
L=SrV>„ fi^T. aa^#«*J5«Wl^fc:j3Jt5aiS 
fl^ffiffilfcRss fctfxO&KSflc lJbS.5(7) 

mmmftmg iv^s^ mx»ig2cok#i*> 

Sfioli. *iXtt^2<ok*«i*»fei otxemm: 
^ftHWfkT'^^S. 

[oi66] mzmimwmiLRs k -imit>h.t:t 

[0 1 6 7] 02 17M2 8«. SHfrfbRffiffitSRs 

1-0, 0.9, 0.8, 0.7, 0.6, 0.5, 0.4,0. 
2?t>*)*tl?il<Vt£%l^ H21*^H2 9i-C)SK 

sk-i<01S:S-Q±#4EAQt LT. WLTOXoiz&mt 

(a) mFimttitzmmi. clows o%sq 

±#*AQ<6 OXlZKhffigXbh. 

(b) mEmmf.zmtiftm^mmii 1 ^ 
tzvmEizmztitimm^ qjjmpaq#4o% 

SQ±#$AQ<5 0%(C^S®«T'i>S. * 



* (c) mDtmEizmtv£mm.iMmm^ 

k%<7)\mDlzW£tltcmWi. Q±#*AQ^3 0% 
^Q_LIMfcAQ<4 0 

(d) ft«Ctia«lDfc^ii^MlSXmJ||SDA»3:^ 

io tzomcizmttitimmi. qjjmsaq*>*2o% 

S Q_fcJM£AQ< 3 0 . 

b^mSiBizmttitimsii. qjjnpaq#io% 

SQ±#*AQ<2 0%t:^jS«t > J,S. 

±#*AQ<1 0%lZ*chmiXi>h. 
[0168] a2 1Ji^H2 8*^^*«5r,J:3{w, fi 
t&ffcglffiffitiRsk-KOtttfi i 9*$ <&snfc\ «t& 
20 ^ii^Rsk*Jffl1S^iifjHfi;R S k-iJ:0/h§<^S 

[ 0 1 6 9 ] 02 914. Stl&ffcilM£SiRsk#8 

m»#mm§*timtemm;LRsk-i imvft&m 

«£. Q±#*AQ««ffl8iJfc^Lfe^77-CA4. 

«*&fl^EUT^^^XWk»i2Rskfc^5 
J:-3l3R£Lfc. /77>f. Q±#*AQ|±|JIT 

30 (a) ft»FtRsk-i=lO^57±<0(EBfltFSriiS| 
£B*:flfcS«IJ. QJJM£AQ#5 0%gQ±IW*A 
Q< 6 0 

(b) ft^Etft^Ft^^^^ QjJMfSAQ 
#4 0 %g QJJ»A Q< 5 0 A* . 

(c) lft«Dt(lftSEt:R^iife^{^ QjJMgAQ 
#3 0%SQJJ$AQ<4 0%fc&£g8£T£&. 

(d) mctmDtzmtuzmmit. cu#*aq 

#2 0 %S Q±M^A Q< 3 o xnz^hfmxht . 

40 # 1 0 %S Q±#*A Q< 2 0 . 

( f ) mAw§ *=oxt>z>imtmBizmti 

Q±m>A Q# 0 g Q±#$A Q < 1 0 %fc 

[0170] jy±?xg5i£ t, t fc&-ontfcflfci>v> 

( 1 ) #&ffi$&fa = 2.0 GHz. (2)iW|f**fiR 
1 0O^S$ ei .= 9.93. ( 3 ) 3-i£iggmft3 0 

-kcojt^m^ets = 3.80. u) mwsfckm 

IWo =5.18X10' S/m. (5-1 ) Sffi^ftKO 
50 «WcM$fai =2.46>um. ( 5-2 ) jfJS#ft20 



(23) 
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SftlSSf a 2 = 1.16 jum. (5-3) SK&flc3tf) x,iJbMx a 4 fc^sges£JJ$LfcJ: dfcJJrJgtffc^ 

SftlS^f a 3 = 0.88 jum, ( 5-4 ) ^|g#«:4^ ^T^it tioT. #feiMS»LN lfl£LN 5£g 

SftK^f a 4 = 0.75 junu ( 5 - 5 ) »&&ft5<7) J&-TI.&T E M&<7>ftffl&g£i;v ^fcH©Wfc-gt£-ti: 

m#&m§as = 0.65 juiru (6)SJ^«cl^,M5 T^S. 

c^«c«Sy a =5.0mm. ( 7 ) gMft$f* 1 l?)ff*d = ( b ) £#IS£ft2J 1 j^5<Z>&tt&HCf a 2 ^f a 
5.00 xzm. ( 8- 1 ) »JS^««c3 0- 10^«flcK £fflE»S<0lt&8S3 So* OfciSV^Jg^Jgfffc 

ffx a i = 1.08 /im. (8-2) SS^m*30-2 g^fS.! fcfci-oT. JJE&B8£-f SfiM&l&SLN 

<^«*Kffxa2 = 0.74 /im, (8-3) ifj^B 1 1 LN2 , LN2k LN3, LN3 fc LN4 , LN4 

*3 0-3OM«*Kffx a 3 = 0.65 jum.. (8- fcLN 1 0T#m&#£5V*fc*£3-$im^. ZtltZ 

4 ) ^j^e»3 o-4rtmmmx** .= 0.52 ^ 10 io, ±esug«&LN 1 ots^s^sx^^-j 

nu (9)t8SfcS8UOOJ|^H = 330 jum. ld63£li»LN4 , LN3, LN2, LNlfc^frS 

[oi7i] *mm&. a±0>£o£.mLiizmi<7) #sis»«ci^5{ctjv^m€ti»s»®E*f 

ixmwbKi/2mmmmi!fr>ms®mzm~j zm®wiffitmmizz.^izm<mt%&. ztuzx 

$■01 6fc017fc7rtf\ 016tt. 01tf)l/2»J| *^iS3. l^fc#ltf3&$So£ift*:3-frT. iSE» 

ms^msmeti^yyyx'h*) . 01 6fctsn [0175]^ WL±m<mwmx'hhwwmm<r> 

1 17® 1 5{±-e^#i#ai^fti^5iisat m#mm§ ai «. j:*)jjiti§f^«x*;^-s:^ 

smSoffliflSBjrefcS. ai7«. Hl^i/2» 20 StfS&gfci&C Sl^m i#^ffifi«#ft/M;: 
ffi^E^fcttfc^J^T'&O. dT. HI 7 ftoT. »J^*10rta5tfcJt5^||^!Bfr3 

tfcv^T. p laixp 5«^isga* i 2GHz«i:§m 0-1 fr^g§mizfintroi}fa<7)nfiL®%frmi. mm 

mmi* 1 »V5 fcSDh.s*a£<oefflii-c*s . * ^ mzx ->x . mwm 1 m^m^t * \ctsm>wB» 

s^«*e.(="){±. 8. sstM. wm$amm& ti^t. a^ttiiyrfc^vc&si^ifc&^s 

e . c.f « Q&mxm&m ^xwmm& 1 oe>«3 h t tixtummi &#o$miBm t iBttztL& . $ *>fcg 
B«»cas<o^«$e. t &ig$# 5^*6y a t tc«k i \±mm&<rmi.m do j <3*# <a£s 

[0172101 6*>Mb6>SJ:3fc. #i5&Sflaj?> fcLT. »l^*ll±ffifflS«aa<^Sai§^»-/2<g 

s 5 £ t£fti.mac9ffl*t*gte«i2ifcj^&g 2 o o o m tajes-fro***)?, i crmim^tmm 

&m#ijbm5*mx&w£(vwffiffim±±m(omm [oi76]0i8ii. m\(o\/2^msmmis 

*^T«^jn«fr5fci6i*^«i:vh5<^s„ <m&£^z<mttt£^x<mm%&timm 

ttz. hi 7^^aiafc, fts^js^2oooM x-b*). mmzmzjjfotzimtxjmizmMLx 

H z fcfcV^T«#3l^fr 1 £SDh.S«g[<oeffl fitV^TV^ . &:t>\ 0 1 8fct5V^T. ^*«S[£l^l 
H#0° fc^roT-StU. ^aagtl990, 2010M ^fi«8E^ST^r. 

HzfciiVvC«fe±90- t^o-C^S. [0177] ±fij*S»LN10i6^^»^-CM$ 
[017 3]«JiW^$ J .W-i'ay<Ofe^4>. ®1 40 tlfztZ. 01 8fc^"fJ:dfc. fiT«^l^flc5 

srr*&2oooMHzfctjv^K«-r5e3it8»SL #4izimth. mmmnw4tt*ti?ti^ 

NlkLN2, LN2fcLN3, LN3 1 LN4 , LN T«^KSI«*5r^ LT Alt LtzlSfSlW&J}CD-3fe 

4kLNl O-C^Sa^^V^fclg^L. **0±fejS«S J:'5±ffl^J^flcfc3a-fl,ttifc. Si®S*fi 

»LN 1 oaVH^SSBLN 1^LN4 *m&h -f<Ox^^-co-S|5$-J: OTffl^fl^S^^LT 

#TEM«<7)fi[ffla[s^icwfc-aLTv^rfc*^ «toTia^)g««cfcR«LT^s. *lx. msttz 



m%nmiz^xaTizwmt& . ±a«o ± 3 lt*j 0 . &mtm® 1 5 ^m^Brjseifc 
( a ) mmmm 0-1 m.3 0-4 so Tfli^BKS^ds^fcsarrfeicowiii-rs 2 



[0174] tLhoi 0 tzm&ztvfz \/2m.mnm 



2^mwmmz£ -> xmzixtimmmm 0 - 
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WL (JUT, ^ffl-tS2oc0«|g«««[tV^9. ) 

K^im*3 0 - 1 JbM3 0-4 fctt. Silfti^Tt 

£t$-fr£. 3£>fc. ±S#9J^im*3 0-lJiS3 
0-4«0#g«*lSffx a i^xa4^. ±aifeSSl8 
LN1 0fc±E#aJ©*e»LNlB^LN4^fi«-r 

£.m&.Lx\^h<rrc. iMt&mwmw 1 5 tsEiiS 

3ttl/2i»«ffi&IW3Mz«^Tii. 018fc*r*- 
[0 1 78] sfcfc, *Wt«lcjSV»Ttt. iOJJI^ 

[0179] ftoT. ag*«^^«J3«^TiWgi- 

So£#Lt\ m^ttVU. J:9/hSv>ffiiHBRR.» 
*l/C. ±ETEMi!fc&SQ»fCl/2*«««kDMSS 

[ o 1 8 o ] itfc. jjimfcmm t wamt&mm 
tMMcov^TWiw&. hi *mnzm&mim 



4 6 



5 k««^fti l $-g»LS«^«mS[<0fiffl^^-^7 
y?hZ>. Ns A^fei*«^{40. lmW. 8K«y a {i 

19fcM>T. Ig. II. 12. 13. 14. RVl 

10 Pg, PI. P2, P3. P4. &VP 5tt-eil-f 
sEcoftfflT'**. JJ£ffiffl»ifis^St#0tf)Br 

[ 0 1 8 1 ] 0 1 9 X o fc. A*agT1±± 

gj**il&LN4, LN3, LN2. LN IWWmZtm 
■OHM. 3. 2. 1 fct,«8S#ili§L. 7Jjm*!>to 

20 4tt£&* l* t ^ i m.4 tsatsm 

t:. v>f ? ummmm^m-mwrnftA , 3 , 

2, l£S£h.&mB£tfH2fflP4. P3. P2. P1U» 
W4aSSaia»LN 1 ^LN4 we§lffi8l*«/h$V^fc 
«rt^^KOTS^4^fc»B**4. 3. 2. 1 

£mti&mfcwimP4, P3, P2. piujhhhic 
Ties*- raws**-* «k a k:=5: "5 » mm$fr 

4, 3, 2. l?:Sth-2.«SEtf0fiFffiP4. P3. P2, 

p i ttinBSft 5 * saismss^ficfflt-^tt* «t ^ t 

^r&^TfcS. ^Jt^3t±a<0x5 A V-^ 3 yfcfc 

4*SK##: 1 JbM4 t:c£h.S 
fck#0±gS«»LN 1 OkiI©iti»LN 1ML 
N45^-fS«fi8^tf5«]Jt&^t. ^3^-TJ:d 

9. 3 6%««^*ieiiSii5-*. fficoei*«^j*J# 
40 W&SmmLKlT&LKAlZftWStiX^&Zttfto 

[0182] 
[*3] 



LN 1 
LN 2 
LN 3 



0.00062 
0.00128 
0.00194 



47 
LN 4 
LN10 



(25) 

0.00261 
0.99356 
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mJb^5£ffil&WiZ'&stLt:i>ff>t(r)ltXi>2>. 



[0184] 
t*4l 









nw$#i 


0.2852 


0.1197 




0.2110 


0.1879 




0.1826 


0.2143 


mwmm 


0.1665 


0.2324 




0.1546 


0.2456 



30 



X t> in U S^gS^Sr«afflgW«c-CHtrJ: 3 

[0189] i rmmiz&wzte. ±mm 

J&LN 1 0 fcHfiSM&BLN lBMLN4^«frT&# 

#jfJ8ttm*3 0-1^30-4 <0tt«fW8ff x a i: 

±gjS»»LN10i:. llgS«l|LNl^MLN4c7) 
3 S»tf>*K: < 1 1> 1 0 i: £€sflfrt?.&TE MSOfflffiaC 

I!MSBLN1^LN4«. ^<it,l-5 
(Q&Zffiz. h i. o fcfltfft LX h i v*. 
[ 0 1 9 0 ] m:tf>£S 1 «OH»0|fci3V^T{i. ± 
E=g^^£fc3i*8BI3LNli:LN2, LN2 fc LN 
3, LN3fcLN4, LN4fcLN 1 OXMStfR-jfiB.^ 

Moszitzi: otz&wm#i n¥.5<mtomm§ a 

»LN10fc. mG$m&LNlJbmLN4e>0*><ryj!> 
*< fc t> 1 otwia-cmJK^^VHclg^^^l, J: o iz 
mi&LXi>£\\ 

1 0 1 9 l ] 3 £>te. jyjbosi 1 oHJtWtfev^tt, 

±fisi**S8LN 1 OliTEM*-Ktf>fciM|&»fc LTV^ 
*&Bffli£iUClB^ ±fi£ISI&LNl OUT 

m'*>->xi>i:\\ vxtnmivmmiz&^xi*. m 



z^wt&mti'&mfflmMmmffix-tinx'. 
mtzm&mzimtiSit. ztnzi~>x. mi>m&RV 
mw&mmuzttMLLx*mtzism-& zk#xz 
h. ztuzx^x. ®bx±z%*mQ<nm&xii 

^li-^ig^-f % &z i^msres>& i . 1 4 

iS2. 7 5ff)im<7)&n<7MtzZl£olzmi8.LXb 
1. 14SfiS2. 7 5P>ffl$\H<7MlZWi£-t&Zt 

mm i <^fflSfiiR asi j o/j^ < -r s ^ fc 
s. s^tc. *¥twteztiizmt>-?mteimftmm£ i 

£ 1 J: 0*&V^SO«fc^LT«.^V^ ^C7)^» 

[0187] &±cr)%iv>mmc\±. mmmt 5 
m. mmmmiAmxmtfLitzv. *m»tznm 

'jr%\,mxmjs.Lxi>&\ m&ziw&timm 
mumzti. mm'j?%<t&k>mizi)*o$m£ 

ioi88]&±nm<?mim<nmmtoi it>> ±^50 



40 
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i /4mmsmgm&m^t:y a m smut 

xi>£\\ 

[0192] &±(m i ammctsHxa* &±ma 

^. 10 
[019 3] <^2<OH5tPI>H3 0«. *3ffiBfc#S 

S. %1<rmmx\i.. 03Of3fr?\}:3tc, m®±W 
fcSifi#fc 1 1 1 0±fcx h u 

nm^iiifim^ixh. *lt. #i*88*#ifl 

M5&t*&&l^§mflc3 0- 1JS3 0 -4 £fi§* 1/ 
4 A g tf>*£ 1 <0 iUfc0itf>SIKSJf«ffi#. 

v>t^dxm;«./71IKlni loxby-yTSWMi 20 

1 JS52K*frifigg«tt3 0 - 1 J®3 0 -4<^B^ 

sft^^fu vT-mm lw^^rifijtTOt^sid 

f ai^f a 5 fc#^^W*3 0- 17!)M3 0-4« 

^v^m@x.i7!)£x«5(^ 1 crmmtm tws \zm 

[0194] KLtOj: 3*cffljSSixfc|lI»tfev^tt, 30 
[0195] &JL<nm2<rmmizi5^z . v>f 9 nx 

h y "/^sskln 1 1 £jhi.yo)&]P % *ama£*i£ 
b®xhy>y7«a^tr«^)e)iisB-c«jKLTt,J:t\ 40 

[0196] <3SBfl*>ifc. 
4M£fe9INHMraB2« . #HT3- 2 9 2 0 

temftizm-tz ztx-zi. ±tz. tm*-hbk 

IS-o-f , 0l*.tfftliIHB6 3-31390 l^ffitiB^ 
tfT^Sfcfcifc. §^>t«. ^§1166 1-157 10 50 
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[ 0 1 9 7 ] 03 1 tc. 38B0|coz«*-Ki!§imffcH: 

«S7 so-m**-*-. wmoawmv* xs 

[0 198] 03 2fc, $mWr>TMti »%-F£2JK 

am*t«ii)S7^^8o<D-w^^r. sa^j^i 

jS7 * 8 0 fci. £IT*> i d MRttSft* . fl-EWE 

8 2 zttmm&ktowmttm 8 1 wwaiastc'en-p 

Aaj*fflOSMAn*^^8 3. 84*qX*)#{t^> 
it. ^<IT'. SMA3^^83. 84<^fi^(W±i1- 
S«ffi8 2tfi^$ilS-^ SMA3^?83, 8 
4c?)+^*t:tt-eiim. SW*«8 1 rtTS^fc** 

isi-rsty^-^ryx^s 5 , s 6#gg$*is . ± 

y^7Vft 8 5,86 0<OgWKfc<g8 1 W 

x\ mfenmmmmtix. *>^>wmwg8 wnmm 
&mfrhv>ymt<vm<ti&ffi&&9, 9o^l 
x?vm^<n2r>ff)mMf^msi , asm^^ii 

h. S^«a3S7-f;^80tiJ^-Ct>. wams8 

fflv^s. itifci^T. ±£j'mm«82<ofcfflfii8;£ 

?<om;t:&Tii-mmQ£m±z-£&z tire* 

[019913 uz. MTiziFfrimmzts^x. 
miz^mmmm^^mmmmm&^m^h z t 
fcio. m&<?mmftz&Mz}iMLx±mizimz 

-fr. CliitioT. £il»2r*i|it>'h$<-rs < rfc*»' 
T^4. 03 3CD ( a ) b % *l&BBfe:«S«^«TOSt 
te^^KSl«ffi?rfflv^-7>f ^ ox h y ?7tt) 
^S0T-& 0 . ^SV>f h 'J -y7TSffi<7)X h y y 

7^*5 1 &txstfi««c5 2£mRwm%t?&mmm 

aimgfcffli^S. ^rtJ. xhy ^7-^5 1 wwcs 

#«c5 2<D*tS^»««**&^SSI^UimffiS-fflV^ 
Tt>J:n. ifc. 03 30 (b) li. *miz&&<Hffi 

mmmsmmmm'mzm^t: v y ri^- 
h 'j 7«»^ffi0-cfc 0 . m*. h y -y -mmx 
h y y7-#*6 1 fc«jftstt6 2,63 t©^«®aist 
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03 3(0 ( c ) li. *HHJt«SS^»««**^S^ 

2^ts^^WgEIMS^ffl^t|^fl5ffiS-flav^T t> J: 
v*. 03 3«0 ( d ) #fKHfc:ftS©E 10 
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mt&mmmwmm^x t> * v*. 

[0200] T4VI/-*\ T>r^ f77" 

[02oi] t3±e&amz&v*x. 

3 0-lJ®3 0-4£JHtvo^# s *%mtZtHZ 
mt>-f. SJ^*ft3 0-i;^3 0-4«Dft*>Dfc£ 

[0202] m.ffmm^a\yx. &tm& 1 1 rv 
t>i-?cotmtLx&.Tiz5K-mmik mmm s- 

fflvvc*>J:K 30 

(a) Nb. Pb£i*c0«&jgifcj8«£*m. 

(b) Nb-Ti^M, Nb-Zr^^5rfc*<0^ 

(c) Nbasn. v 3 s i ^ ^co^mit^mmnm 

(d- 1 ) MttZ Lai.ssSro. 15C11 C^&ifcOLa 
!-iBaiCu04-j^XliLa!-,Sr,CuOi-a Jk. 

(d-2) 0li.KYBajCu 3 O75rfc*YBa2Cu3O 
7-5 (K*KSi:0 = O~l ) . 40 

(d-3) B i-Sr-Ca-Cu-Ol ZZX\ 3 
mi -Sr-Ca-Cu-0i&@3S*m^ Bi 2 
03, SrC0 3 , CaC03&tfCuO<9;jg£-3*l£i& 
5fc£8 0 07^8 7 0* COiarPjaSU^ 8 5 0 
BM8 80* CVW&cr>tt*XWliZitX®t>tl&. 

(d-4) T 1 -Ba-Ca-Cu-OI, Cl-IT'. 3 
STi -Ba-Ca-Cu-O^Sm«*m«i. Tlz 
0 3s CaO. BaO&tfCuO<0#»*SrS^Lfi0g 
Lfc». lSUEOigilli^tfE^WctfAU 880 



C a B a 2 C u 2 0, (D&mffiiW&t>tl& . 
(d-5) EBC0&, 
(d-6) BPSCCO^. 

( e ) WFiz-m^-tmmwmm 

(e-DMUf (TMTSF) 2C 1 Ot%b'<?>Th7 
*^lVfYy*.\/-f-7)V)*\>V (tetraiethyltetrasele 
nafulvalene : TMTSF ) j^B^W^. 

(e-2) (BEDT-TTF) 2 1 3 £-fc'«9b* 

x (xf-j^yy^o) (bis(et 

hylenedithiolo)tetrathiaful-valene : BEDT-TT 
(e — 3) dm i 



[0203] 

#«ct: £ ->xm ixmtf&iitim 1 ote m«- hs 

S«B±t}Blfi1-Sfcft<^EI^imffi'C*oT. JbE 
i: LTMKS*lX** % SlM3*ttfcSll^S«flci:£3c5: 

t l~xm2WTEM±-V&mmmm2tlX% 

- FfiSSSU&fc ISM 2 0)T E M ftS&Mft £fis» 
J^fc^&SfU **0JbES20TEMt-K©iS8 

w< f * k fc t iz±M&±Mimmm»<omi±&. 
mmm.<7>$<mz x<om< ix±mo& i <ote m% 

- Ffi3£tSI&i ±IE$ 2<0TEM*- KfijftlM0*t 

x. mmizmLxmtctmx. mmmztmtz 
mzmi&t&zt&xzz. 

[ 0 2 0 4 ] *f6HBtfiiS^»^ai»J:ii 

[ 0 2 0 5 ] STts 6, xmmzmmmsmx 
tin. ttmmtthiBKmit&mmfri&i 

[0206] xmuz&zismtii.? < A#ttai. ±m 

nmmm%£®ixw>x±z%mfffiQt:#t&m 
ftmy *.w$&h t\ bifix% h . 
[0207] *mmmm.T'U zxtia. 
mmm^mmmmws^mixmbx^ v« 
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[0208] *HHjj£«l>SE»««#fg^£lg«l 
JJBm^TEM*-Kfi^tlKfc±E#3i2<0TEM 

[an *&hhk«£® i vmmx'hhwmtss 

[02] 01COA-A' «<7)BfH0t > *oT. 01CO 
l/2»^«HSiti||Stt5{tSm#i:aiM>^S-^- 
0C*£. 

[03] (a) |±. 01<Ol/2»[^ia^tfiSlt: 

[04] 01Ol/2feg|8»S«^fci3Jt6SHS 
57T&&. 

[05] (a) {i. 0im/2»j|ig|&ffit98Sfc 
^•C&O. (b)li s (a)0ftffiamM!W* 

m*mmiz$m it&#%mmmm®m®mx'i> 

[06] 01Ol/2»^«Bffi*fi|gfciJ{tS«^ 
80-C&S. 

[07] 01Ol/2&^tl»ffiftjg||fcfeJ«©^ 
foh. 
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m&fmsmm<w7Ar-i-><7)7t>~-i-*- hx- 
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[013] micoi/2m&m&mtzt5mm 
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rnihWL^m^mmm^^tir^yx'hh . 
[0i8] 0 1 o i /2»sai^tss^i^^ 

30 i-*<7>mijft£^xcmm%mBffl®?i>z>. 

[019] 0 1 <o 1 /2«[^««gB«J5Sgfcfc»tSi§ 

[020] 0 1 co i /2&msm3m&i l zm j t&tk 

[02 1] 0lOl/2»eS¥SM*Sigt:fc{t5K 
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LN 1 0—±fra£fiHL 

ln 1 1 - v>f h y v7ta». 

5 1 • -• V>f ? h 'J -y h U »/7#fk 

5 2-v>f h y »/7TSffi<o«tl!l^ 
6 1 ■ -x h y v 7TK»<ox h y >y 

6 2. 6 3 • -xby.yrass^«^*. 
40 71 ■■■mmm<r)>\><cM#. 
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7 7-£«&^-X, 
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8 2-JM(«i. 
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